HEBRA (1868) was the first to suggest that pigmentation of the skin might indicate the presence of a visceral cancer. With gathering speed, more and more skin reactions which occur before or concurrently with malignant disease have been observed. Some suspected associations such as the presence of Campbell De Morgan angiomata, which were at one time considered harbingers of cancer, are now recognized as incorrect. The more recent example of such negative evidence is the report (Rhodes, 1970) that seed keratoses on the palms and soles thought by Dobson, Young & Pinto (1965) to occur four times as frequently in patients with cancer, affect 62%4 of skin patients over 40 and indicate no greater proneness to internal neoplasia.
Many skin changes occur in elderly people in the cancer age and it is important therefore to avoid ascribing normal aging effects or even skin disorders of old age to internal carcinoma when the relationship may only be coincidental. There are, however, many very striking associations between skin lesions and visceral cancer but it is easier to observe them in the rare disorders such as acanthosis nigricans or the sudden sprouting of lanugo hair over the face of an adult (Lyle & Whittle, 1951) than in the everyday complaints of generalized pruritus or urticaria. Unfortunately by the time skin lesions such as acanthosis nigricans have appeared the underlying neoplasm is far advanced and there is no opportunity to alter the natural course of the disease. It is particularly important, therefore, to recognize those conditions which may indicate the precancerous state such as the genetic defect of an internal organ which may develop a neoplastic change at an early age.
Skin markers of intestinal defect
A number of syndromes involving the gastrointestinal tract have been recognized. Hyperkeratosis of the hands and feet, technically known as tylosis, has been found in several families to indicate a congenital abnormality of the lower end of the oesophagus, which later developed carcinoma. Howel-Evans et al. (1958) described two families who suffered from tylosis, which is usually harmless and trivial, but of forty-eight affected members of the families eighteen developed carcinoma of the oesophagus early in life.
More recently, Shine & Allison (1966) described a family who suffered from mild tylosis of rather late onset together with hiatus hernia and a lower oesophagus lined by gastric mucosa. A carcinoma developed in the first patient to be recognized. The son of this patient, who also had dysphagia, was treated by prophylactic removal of an oesophageal stricture. The tylosis in this family was so mild that, had it not been looked for, it would have been missed. subsequent course of those patients said to have malignant change has contradicted the diagnosis of carcinoma. One recent report (Williams & Knudsen, 1965) claims to be the first to describe a true malignant change in a polyp in the duodenum, with metastasis. Whilst it is true that the risk of malignancy in the small intestine is low, many of these patients do have polyps in the stomach and colon which do not have such a benign course (Dormandy, 1957) . Pigmented macules on the lips do not always indicate gastro-intestinal polyposis and there have been a number of instances reported (Calnan, 1960; Belisario, 1965) in which no gastro-intestinal abnormality was found.
Familial polyposis of the colon
This is a far more dangerous disease. Malignancy will occur in 50%o of those with symptoms (Dukes, 1958) , but fortunately in some families those with polyposis may be indicated by a variety of skin and subcutaneous markers. Gardner and his associates (1951, 1953) described the syndrome of polyposis and subcutaneous bony tumours of the maxilla, the mandible and cranial bones. This syndrome now bears his name. There are now some seventy-five reported examples of this condition, 30%°of them with carcinoma (Jones & Cornell, 1966) . Other authors have recorded a variety of subcutaneous benign tumours such as lipoma (Laberge, Saver & Mayo, 1957) , osteoma (Weiner & Cooper, 1955) , desmoid tumours and epidermoid cysts (Oldfield, 1954; Staley, 1961) , which have appeared prior to colonic symptoms. Polyps occur only in those with skin lesions, which therefore serve a useful purpose in indicating those at risk. Dawborn and his colleagues (1962) considered that the likelihood of malignancy in the colonic polyps of Gardner's syndrome was so great that co ectomy in early adult life was justified. They based their opinion on fifty-six patients with Gardner's syndrome of whom eighteen were dead at the average age of 33 as a result of cancer of the colon and rectum. A recent report of familial polyposis (Weston & Wiener, 1967) includes, as well as the sebaceous cysts, pigmented lesions on the surface of the chest and back. The Cronkhite and Canada syndrome is associated with skin and gut changes but does not cause malignant disease (Cronkhite & Canada, 1955 Curth, who has done more than anyone to recognize acanthosis nigricans, has emphasized that 9000 of the carcinomas underlying the disorder are in the abdomen and 61% arise from the stomach (Curth, 1943; Curth, Hilberg & Machacek, 1962 (Sneddon & Roberts, 1962; Curth et al., 1962; Gougerot & Duperrat, 1942) . Some years ago I stumbled across two such cases in men with carcinoma of the stomach. The second of them, a man of 58, was referred for treatment of warts on the arms and legs. He had noticed an increase in the number and size of the warts over a period of 6 months. His only other complaint was lack of energy. The warty growths were distributed in profusion over the front and back of all the limbs but the trunk was spared and, in particular, there were no changes in the mouth, axillae and groins. The warts varied in size from a few mm to 1 cm and in appearance were indistinguishable from seborrhoeic warts. Interspersed between them were cafeau-lait pigmented macules. He did not complain of dyspepsia but, because of the similarity of this man's warts to those in the earlier case, a barium meal examination was carried out which showed a filling defect, later proved by laparotomy to be due to an adenocarcinoma of the stomach. At the time I was not aware that this condition had previously been described by a French surgeon, Ulysse Trelat, some time before his death in 1890. The association is well known on the Continent and is called the sign of Trelat (Belisario, 1965; Ronchese, 1965 the St John's Society of Dermatology of a widespread papular, scaly eruption associated with a carcinoma of the prostate. In some ways the lesions resemble the generalized seborrhoeic wart-like patches of the incomplete form of acanthosis nigricans (Rhodes, 1970, personal communication) .
Much confusion has arisen in the past because a pigmented acanthosis of the flexures occurs as a harmless genetic abnormality in children. This appears soon after birth or before puberty, and juvenile acanthosis nigricans is not related to neoplasia. An even greater source of confusion arises from the pigmentation and peduculated skin tags which may occur in the axillae and perineum of obese patients, a condition termed pseudo-acanthosis nigricans (Arguelles-Casals, 1949) (Fig. 2) . This is comparatively common. We found six examples in 18 months in our own department (Tighe, 1960) .
The absence of mucous membrane changes, the limited area of acanthosis, and the usual state of obesity served to distinguish this pseudo-acanthosis. It has also been described in endocrine abnormalities such as congenital lipodystrophic diabetes and acromegaly (Brubaker, Levan & Collipp, 1965 ).
There are also occasional reports of acanthosis nigricans without a neoplasm. For instance it has been seen after massive doses of nicotinic acid (Tromovitch, Jacobs & Kern, 1964) , after stilboestrol (Katzenellenbogen, 1956 ) and very, very rarely in patients in whom neoplasm has not been found even at necropsy (British Medical Journal, 1966) . A recent review of ninety patients with this diagnosis by Brown & Winkelmann (1968) underlines the absence of clinical distinction between the types of acanthosis nigricans. The age of the patient is most important and it is a reasonably safe assumption that if acanthosis nigricans is seen in persons over 40 a neoplasm is responsible.
Dermatomyositis
It is probable that dermatomyositis, the symptom complex of a skin rash (Fig. 3 ) mainly on the areas of the body exposed to light, muscle weakness and fever, is the end-product of several mechanisms. Its association with malignancy has been known for 50 years (Stertz, 1916 The speed with which dermatomyositis may come on can be most frightening. The most recent example I have seen was in a 68-year-old shop-owner who had felt entirely well until 6 weeks before attending hospital. He had then generally become weak and had found trouble lifting himself out of a chair and difficulty in getting upstairs. It is perhaps worth mentioning that many cases of dermatomyositis are mistakenly diagnosed as hysteria because the muscle weakness may come on so suddenly and in the absence of neurological signs a true diagnosis may be missed. Within 2 weeks of the onset of the weakness he developed intermittent oedema of his eyelids and face and an erythematous rash on the face and hands. On admission to hospital the physical signs and history suggested a diagnosis of dermatomyositis and investigation of transaminases showed that his SGOT was 1000 m.i.u./ml, his creatine phosphokinase 4120 m.i.u./ml and his serum aldolase 54 5. X-ray of chest demonstrated multiple neoplastic deposits and he also had a bony secondary in his spine. Necropsy showed a poorly differentiated squamous cell carcinoma arising from the lower right bronchus.
The skin eruption usually precedes the recognition of a neoplasm by about 6 months, but the interval may be as long as 7 years. It can also occur after treatment of the carcinoma (Calvert & Neale, 1965) . To date it is impossible to distinguish the patients with an underlying neoplasm but it has been noted that more neoplasms will be found if they are diligently sought. The likely primary sites are stomach, breast, bronchus and ovary but malignant conditions of the reticulo-endothelial system may also give rise to dermatomyositis (Curtis, Blaylock & Harrell, 1952) . It is generally assumed that some form of hypersensitivity is responsible since skin reactions have been found to extracts of tumour cells (Curtis, Heckaman & Wheeler, 1961; Grace & Dao, 1959) and complement fixation tests have also been positive to tumour tissue (Copeman & Alexander, 1967) . This work has been further expanded and a rising titre of complement-fixing antibody was shown in the serum of a patient who had a carcinoma of the bladder and in another patient blast cell trans-formation occurred in a white cell culture exposed to an extract of his own tumour (Alexander & Forman, 1968 ).
An interesting observation was made by Howell in 1965: a patient with dermatomyositis 9 months after mastectomy for carcinoma underwent hypophysectomy for secondary metastasis, after which the dermatomyositis rapidly remitted.
It should be emphasized that the dermatomyositis with carcinoma is entirely different from the myopathy which the late Lord Brain (1963) described. The muscles are destroyed in dermatomyositis, there is no reaction in response to drugs and the tongue is not smooth and red as in myopathy.
Figurate erythema
In contrast to the poor prognosis of dermatomyositis, the recognition of an association between a figurate erythema and carcinoma is sometimes of benefit to the patient (Gammell, 1952; Purdy, 1959; Summerly, 1964) . It is likely that such skin reactions are merely a non-specific change caused most frequently by bacterial or fungus infections or by sensitivity to drugs (Shelley & Hurley, 1960; Shelley 1962 ) and the association with neoplasm is unusual. In a review of 113 patients with persistent erythema, diagnosed as erythema perstans, White & Perry (1969) found only seven patients in whom there was a relationship between malignancy and the erythema perstans, no more than in a control group suffering from psoriasis. However, it is easy to lose the unusual case in a welter of statistics. Two more patients with erythema gyratum repens associated with carcinoma havejust been described (Thomson & Stankler, 1970) . They stress that erythema gyratum repens has an appearance which has been described so often previously of the graining of wood and that it may change from hour to hour, and in this way may be differentiated from many other cases of fixed erythema. Having had the opportunity of seeing a case of my colleague Dr Church (Shammy, 1963), I am convinced that an eruption which has these characteristic serpiginous bands of erythema and superficial scaling which change in a few days should be fully investigated for a neoplasm. This is one of the few of the skin markers which, if the carcinoma is discovered in time, is likely to lead to a permanent cure.
Vascular lesions
Vascular changes which may indicate neoplasm have been well described (Forman, 1952 (Fig. 4) , had been regarded as a relatively harmless condition which could occasionally give rise to a squamous carcinoma of the skin. Other observers have confirmed Helwig's findings (Epstein, 1960; Peterka, Lynch & Goltz, 1961) , and it is probable that between one-third and one-half of patients with Bowen's disease on the covered parts of the body will develop an internal carcinoma in 5-10 years. Graham & Helwig (1961) 
Ichthyosis
Ichthyosis is such a common congenital abnormality that when observed in an adult (Fig. 5) it is a natural assumption that it has been there since birth. However Ronchese (1943) drew attention to the onset of ichthyosis some 11 months before a patient died from Hodgkin's disease. Since that time there have been about thirty cases in the literature (Van Dijk, 1963) , most of whom have suffreed from Hodgkin's disease or lymphomas; occasionally carcinoma has been mentioned. I am sure that the scanty reports in the literature do not reflect the actual incidence of the condition. In 1955 I described four patients who developed ichthyosis about a year before there was evidence of lymphadenoma, and I have seen three examples in the last year, two with advanced carcinoma of the breast and one in whom the skin condition aided the diagnosis. This was a 68-year-old woman who for 18 months had felt tired and weak and had suffered from mild generalized pruritus. On examination she was found to have a scaly ichthyotic change on the legs and abdomen which she maintained was of recent origin. The only other physical abnormality was slight enlargement of the liver. A low grade fever, iron deficiency anaemia and a raised ESR were the ohly abnormal findings. On the basis of the acquired ichthyosis, a liver biopsy was performed which showed Hodgkin's disease.
Pruritus
Generalized pruritus is caused in many ways and neoplasia accounts for such a small proportion of cases, that it is difficult to refute the possibility of coincidence. Nevertheless itching may precede Hodgkin's disease by several years and less frequently it may be a forerunner of carcinoma (Rothman, 1958) . A recent report records that nine of thirty-four patients with supposed senile pruritus had an underlying malignant condition (Rajka, 1966) and Cormia (1965) described five patients with carcinoma whose first symptom was itching.
Dermatitis herpetiformis
Ofmore value is the discovery of a bullous eruption indistinguishable from dermatitis herpetiformis.
Such eruptions have been found with carcinoma of the vulva (Bogrow, 1909) , carcinoma of the uterus (Hartzell, 1918) , chorion carcinoma (Elliott, 1938) , hydatidiform mole (Tillman, 1950) , and carcinoma of the ovary (Tobias, 1951) .
Rather larger bullous erythema multiforme-like rashes have occurred after deep X-ray therapy for neoplasm (Arnold, 1949; Mazzini & Blasi, 1953) (Fig. 6a) . There was no evidence of agranulocytosis. A biopsy suggested a vascular reaction of the arteritic type rather than infection and she was then given prednisolone. Within a few days the spread of the ulceration ceased and healing began (Fig. 6b) , being complete in 2 months.
Pemphigoid eruptions
As pemphigoid, the bullous disorder of the elderly, and carcinoma occur in the same age-group it is not surprising that they are sometimes reported in the same patient; but in some it is more than a chance association (Forman, 1960; Gold, 1961 (Gresson, 1964) . Carton & Vanhoutte (1965) have described scarring lesions of the eye in a patient with carcinoma of the stomach. Nevertheless, the subject has recently been reviewed by Parsons & Savin (1968) and one can but agree with their review of the literature that the associated between pemphigoid and malignant neoplasms may be coincidental and is nothing like as well proven as some of the other skin markers of malignancy.
Cancer of the pancreas
To date there is no specific eruption which pinpoints a neoplasm in a particular organ. Two curious changes may occur in carcinoma of the pancreas, however, and these are worthy of mention since such carcinomas are so difficult to diagnose.
Graciansky (1967) drew attention to the association of nodular relapsing panniculitis (Weber Christian syndrome) with pancreatic disease, and he described a woman who for 6 months suffered from fever, eosinophilia and subcutaneous nodules which broke down to discharge an oily substance. Malignancy was found on liver biopsy and a primary lesion in the pancreas was demonstrated at necropsy. He found a total of 13 cases in the literature in which nodules, fever, eosinophilia and joint symptoms were proved at necropsy to be due to pancreatic carcinoma.
In 1967 my colleagues Church & Crane, described a woman who suffered from recurrent attacks of erythematous sheets of scaling epidermis which at times became necrotic. The areas involved were the thighs, trunk and arms. The appearance was similar to that of a superficial burn. She also had a red tongue and mild diabetes. Although the eruption was controllable with prednisolone, her general course was downhill. The eruption was so similar to that of a patient described by Becker, Khan & Rothman in 1942, who had an islet cell carcinoma of the pancreas, that a tentative diagnosis of this syndrome was made whilst the patient was still alive. Necropsy showed that she had a carcinoma of the islet cells of the pancreas and thus this very curious eruption appears to have been a specific one.
Porphyria
The only other occasion on which a skin eruption can indicate a neoplasm of a particular site is when porphyria is associated with a hepatoma. The onset of a light sensitive bullous eruption with porphyria in an elderly person with no previous family history of porphyria may indicate such a tumour.
Cutaneous metastases
These occur remarkably seldom. The most recent survey by Reingold (1966) showed thirty-two examples in 2300 necropsies of male cancer patients, and a previous report recorded fifty-eight in 2298 (Gates, 1937) . Carcinoma of the lung is the likeliest tumour to metastasize to the skin. The painless nodules in the dermis are usually simple to diagnose but occasionally carcinoma of a sweat gland can cause difficulty.
I have had to omit much that is known, and numerous other rare skin changes in visceral carcinoma have been described in greater detail by others (Belisario, 1965; Cormia & Domonkos, 1965) 
